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CALIBRATION SYSTEM FOR USE WITH 
LATERAL FLOW ASSAY TEST STRIPS 

TECHNICAL FIELD 

The present invention relates to calibration systems for 
lateral ?oW assay test strip measurement systems. 

BACKGROUND OF THE INVENTION 

A common problem With lateral ?oW assay test strips is that 
different test strips tend to produce slightly different results. 
Unfortunately, no tWo test strips Will perform exactly alike 
(i.e.: generate identical test result values) even if the test strips 
have the same amount of reagent embedded therein, and even 
if they are both exposed to the same amount of analyte. Such 
discrepancies in lateral ?oW assay test results may be 
explained by differences in the physical properties of indi 
vidual test strips, and also by differences in the ?uid ?oW path 
along through different test strips. It Would instead be desir 
able to provide a system to reduce, or compensate for, such 
performance variances among different test strips. 

The problem of different test strips exhibiting slightly dif 
ferent test results becomes even more pronounced When the 
test strips are manufactured from different lots of material. 
This is due to the fact that different test strip material lots tend 
to have slightly different physical properties. These material 
properties in?uence the spatial distribution of reagents dried 
therein and, consequently, the e?iciency With Which they are 
reconstituted into ?oWing liquid. 

Therefore, it Would instead be desirable to provide a sys 
tem that compensates for performance variances among dif 
ferent test strips both: (a) When the test strips are made from 
the same lot of material, and (b) When the test strips are made 
from different lots of material. 

SUMMARY OF THE INVENTION 

The present invention provides a calibration system that 
adjusts the ?nal re?ectance value measured on a test strip so 
as to compensate for variations in results that are exhibited 
among a selection of similar test strips. In one preferred 
aspect, the calibration system adjusts the ?nal measured 
re?ectance value by comparison to test results exhibited by 
other test strips that are all from the same manufacturing lot. 

In another preferred aspect, the calibration system selects 
the particular method that is used to perform the adjustment of 
?nal re?ectance. The selection of the method may involve 
identifying the pattern of re?ectance pro?les and associated 
parameter values uniquely characteristic of a given manufac 
turing lot of test strips. This system of selecting the particular 
method to be used for adjusting the ?nal re?ectance values of 
test strips from a particular manufacturing lot is particularly 
advantageous in that test strips made from different manufac 
turing lots of material can each be calibrated differently. 

In one preferred aspect, the present invention provides a 
method of adjusting a ?nal signal value measured on a lateral 
?oW assay test strip, by: identifying a pre-determined calibra 
tion method for the test strip, Wherein the pre-determined 
calibration method that is selected is characteristic of the 
manufacturing lot from Which the test strip has been made. 
Signal values are measured While performing a lateral ?oW 
assay reaction on a test strip; a ?nal signal value is deter 
mined; and the ?nal signal value is then adjusted based upon 
the identi?ed pre-selected calibration method that is used for 
the test strip. 
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2 
For one particular manufacturing lot of test strips, the pre 

determined calibration method for the test strip comprises: 
measuring signal values While performing a lateral ?oW assay 
reaction on a test strip; determining a minimum signal value; 
determining an interim signal value, Wherein the interim sig 
nal value is measured a pre-determined time period after the 
minimum signal value is measured; determining a ?nal signal 
value; and adjusting the ?nal signal value based upon the 
interim signal value. Optionally, more than one interim signal 
value may be used, With each of the interim signal values 
being measured at different times. Optionally as Well, the 
predetermined time period may be Zero. 

For another particular manufacturing lot of test strips, the 
pre-determined calibration method for the test strip com 
prises: measuring signal values While performing a lateral 
?oW assay reaction on a test strip; determining a minimum 
signal value; determining the time at Which the minimum 
signal value is measured, determining a ?nal signal value; and 
adjusting the ?nal signal value based upon the minimum 
signal value and/or the time at Which the minimum signal 
value is measured. 

For another particular manufacturing lot of test strips, the 
pre-determined calibration method for the test strip com 
prises: measuring signal values While performing a lateral 
?oW assay reaction on a test strip, determining a total signal 
beloW a threshold value; determining a ?nal signal value; and 
adjusting the ?nal signal value based upon the total measured 
signal beloW the threshold value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of a pattern of re?ectance pro?les 
for a representative sample of lateral ?oW assay test strips 
from a ?rst manufacturing lot of material. 

FIG. 2 is an illustration of a pattern of re?ectance pro?les 
for a representative sample of lateral ?oW assay test strips 
from a second manufacturing lot of material. 

FIG. 3 is an illustration of a pattern of re?ectance pro?les 
for a representative sample of lateral ?oW assay test strips 
from a third lot of manufacturing material. 

FIG. 4 is an illustration of a pattern of re?ectance pro?les 
for a representative sample of lateral ?oW assay test strips 
from a fourth lot of manufacturing material. 

FIG. 5 is an illustration of a pattern of re?ectance pro?les 
for a representative sample of lateral ?oW assay test strips 
from a ?fth lot of manufacturing material. 

DETAILED DESCRIPTION OF THE DRAWINGS 

FIGS. 1 to 5 each illustrate a representative sample of 
re?ectance pro?les for a plurality of lateral ?oW assay test 
strips, shoWing different patterns of kinetics in the test Zones 
of the test strips, Wherein: all of the test strips illustrated in 
FIG. 1 are made from a ?rst manufacturing lot of material; all 
of the test strips illustrated in FIG. 2 are made from a second 
manufacturing lot of material, etc. 
The examples presented herebeloW deal With test strip 

re?ectance pro?les. It is to be understood that the present 
invention is not so limited and that other optical properties 
including ?uorescence or luminescence may be substituted. It 
is also to be understood that other non-optical properties, 
including electrochemical signal values and direct light trans 
mission signal values may also instead be used With the 
present calibration system. 

In accordance With the present invention, a speci?c cali 
bration system is provided for different lots of test strips 
having the kinetic properties illustrated in each of FIGS. 1 to 
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5. For example, the test strips from the lot illustrated in FIG. 
1 are all calibrated by the one preferred method. Similarly, 
each of the test strips illustrated in FIG. 2 are all calibrated by 
another preferred method, and likeWise for the test strips 
illustrated in each of FIGS. 3 to 5. The particular methods of 
test strip calibration and re?ectance value adjustment for each 
of the test strip manufacturing lots in FIGS. 1 to 5 Will be 
explained fully beloW. 
As stated above, the present invention also provides a sys 

tem for selecting Which speci?c method of test strip calibra 
tion is to be used for any given manufacturing lot of test strips. 
In accordance With the present invention, a determination is 
?rst made as to Which kinetic pattern (eg; as illustrated in 
each of FIGS. 1 to 5) is characteristic of the performance of 
the test strips in a particular manufacturing lot. Then, based 
on the performance of a representative sample of test strips, 
the selected manufacturing lot of test strips is calibrated 
according to the kinetic pattern corresponding to FIG. 1, 2, 3, 
4 or 5. For example, for the remaining test strips in the lot, a 
neW test strip may be identi?ed as having the kinetic pattern 
shoWn in FIG. 1 (i.e.: the test strip is made from the manu 
facturing lot of FIG. 1). In this case, the adjustment of ?nal 
re?ectance is made according to the method outlined With 
respect to FIG. 1. Similarly, if the selected test strip Was 
instead identi?ed as having the kinetic pattern shoWn in FIG. 
2, (i.e.: being made from the manufacturing lot shoWn in FIG. 
2); the calibration of ?nal re?ectance is made according to the 
method outlined With respect to FIG. 2. 

FIG. 1 illustrates re?ectance kinetic pro?les for a plurality 
of test strips all from a ?rst manufacturing lot. In accordance 
With the present invention, re?ectance pro?les are measured 
for a representative sample of test strips (illustrated here as #1 
and #2) under as consistent test conditions as possible. (Such 
consistent test conditions entail the same amount of reagent in 
the test strips being exposed to the same amount of analyte in 
a ?uid sample.) From these tWo extreme re?ectance pro?les 
(#1 and #2), a mean, median, expected or “ideal” exemplary 
test strip re?ectance pro?le (#3) is determined. It is to be 
understood that re?ectance values from more than tWo rep 
resentative test strips (#1 and #2) are preferably used to deter 
mine the mean test strip re?ectance pro?le #3. Mo st typically, 
readings from tWenty ?ve or more individual test strips (each 
falling betWeen the extreme pro?les of #1 and #2) are used to 
determine the mean test strip re?ectance pro?le #3. Thus, it is 
only for clarity of illustration that only tWo test strip re?ec 
tance pro?les (#1 and #2), are shoWn. Moreover, for clarity of 
illustration, illustrated re?ectance pro?les #1 and #2 are the 
extreme pro?les (With each of the other re?ectance pro?les 
for the tWenty ?ve or more test samples falling therebetWeen). 
As can be seen, the measured re?ectance pro?les of each of 

the test strips made from this ?rst lot of material tend to vary 
from one another With a characteristic pattern, thereby pro 
ducing a “family” of curves. Speci?cally, in this particular 
example, the ?nal re?ectance values F Will tend to vary in 
relation to the minimum re?ectance values M. 

For example, the re?ectance of test strip #1 reaches a 
minimum level M 1 at time tml-n, and then reaches its ?nal value 
Fl at time Similarly, the re?ectance of test strip #2 reaches 
a minimum level M2 after the same elapsed time tml-n, and then 
reaches its ?nal value F2 at the same elapsed time Since the 
re?ectance pro?les of test strips #1 and #2 both reach their 
minimum levels M1 and M2 at about the same time tml-n, the 
mean re?ectance pro?le of a nominal (i.e.: neWly selected) 
test strip #3 Will also reach its minimum level M3 at time tml-n. 
As can also be seen, for test strip #1, the difference betWeen 

its ?nal re?ectance value F 1 and the average or expected ?nal 
re?ectance value F3 Will vary in relation to the difference 
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4 
betWeen the minimum re?ectance value M1 and the mean 
minimum re?ectance value M3. In certain exemplary cases, 
this relationship may be linear, but the present invention is not 
so limited. 

Similarly, for test strip #2, the difference betWeen its ?nal 
re?ectance value F2 and the average ?nal re?ectance value F3 
Will vary in relation to the difference betWeen the minimum 
re?ectance value M2 and the mean minimum re?ectance 
value M3. In certain exemplary cases, this relationship may be 
linear, but again the present invention is not so limited. A 
calibration equation With associated parameter values may 
thus be de?ned for the manufacturing lot illustrated in FIG. 1. 

Therefore, variability in additional (i.e.: neWly selected) 
test strips, made from the same manufacturing lot shoWn in 
FIG. 1, may be mitigated by adjustment using the calibration 
information established as above for this exemplary manu 
facturing lot of test strips, as folloWs. The re?ectance pro?le 
of an additional (i.e.: neWly selected or “nominal”) test strip 
#4 is illustrated. Variation in the ?nal re?ectance value of test 
strip #4 can be mitigated by simply measuring its minimum 
re?ectance value M4, at time tmin, and adjusting its ?nal 
re?ectance value F4 doWnWardly (from F4 to F3) by an 
amount proportional to the difference betWeen M4 and M3 
according to the calibration equation established for this 
exemplary manufacturing lot of test strips. Note: if the mini 
mum re?ectance value of test strip #4 does not occur neart 
an error message may be triggered. 

FIG. 2 illustrates re?ectance kinetic pro?les for a plurality 
of test strips from a second manufacturing lot of material. In 
accordance With the present invention, re?ectance pro?les are 
measured for a representative sample of test strips (illustrated 
here as #1 and #2) under as consistent test conditions as 
possible. (As above, consistent test conditions entail the same 
amount of reagent in the test strips being exposed to the same 
amount of analyte in a ?uid sample.) From these tWo extreme 
re?ectance pro?les (#1 and #2), a mean, median, expected or 
“ideal” exemplary test strip re?ectance pro?le (#3) is deter 
mined. It is to be understood that re?ectance pro?les from 
more than tWo representative test strips (#1 and #2) are pref 
erably used to determine the mean test strip re?ectance pro?le 
#3. Most typically, readings from tWenty ?ve or more indi 
vidual test strips (each falling betWeen the extreme pro?les of 
#1 and #2) are used to determine average test strip re?ectance 
value #3. Thus, it is only for clarity of illustration that only 
tWo test strip re?ectance values (#1 and #2), are shoWn. 
Re?ectance pro?le #3 thus represents a mean, or standard or 
expected re?ectance pro?le for a test strip that is made from 
the lot of material shoWn in FIG. 2. Moreover, for clarity of 
illustration, illustrated re?ectance pro?les #1 and #2 are the 
extreme pro?les (With each of the other re?ectance pro?les 
for the tWenty ?ve or more test samples falling therebetWeen). 
As can be seen, the measured re?ectance pro?les of each of 

the test strips made from this second lot of material tend to 
vary in the same Way from one another, Within a characteristic 
pattern, thereby producing a “family” of curves. Speci?cally, 
in this particular example, the ?nal re?ectance values F Will 
tend to vary in relation to an interim re?ectance value I, With 
the minimum re?ectance values, tn, all being essentially iden 
tical and all occurring at essentially the same time tml-n. 

For example, the re?ectances of test strips #1 and #2 both 
reach the same minimum level (ie MIIMZ) at about the same 
time tml-n. Therefore, the re?ectance of mean test strip #3 Will 
also reach its minimum level M3 at about time tmin. The 
re?ectance of test strip #1 then reaches its ?nal value Fl at 
time Tf, and the re?ectance of test strip #2 also reaches its ?nal 
value F2 at time As can be seen, the measured re?ectances 
of test strips #1 and #2 Will tend to vary most from one another 

min: 
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When measured at an interim time period timm-m. Further, 
timen-m occurs at a time delay “At” after tmin (i.e. at a time delay 
At after the measurement of minimum re?ectances M1 and 

M2). 
In the case of the measured test strip re?ectance in the 

re?ectance pro?le shown by test strip #1, the difference 
betWeen the ?nal re?ectance value F1 and the average ?nal 
re?ectance value F3 Will vary in relation to the difference 
betWeen the re?ectance values I l and I3 measured a pre 
determined time delay “At” after tml-n (i.e. at a time delay At 
after the minimum re?ectance M 1 is measured). For example, 
the difference betWeen the ?nal re?ectance value F1 and the 
average ?nal re?ectance value F3 is directly proportional to 
the difference betWeen the re?ectance value measured at time 
timm-m betWeen I1 and I3. In certain exemplary cases, this 
relationship may be linear, but the present invention is not so 
limited. 

Similarly, in the case of the measured test strip re?ectance 
pro?le shoWn by test strip #2, the difference betWeen the ?nal 
re?ectance value F2 and the mean ?nal re?ectance value F3 
Will vary in relation to the difference betWeen the re?ectance 
values I2 and I3 measured a pre-determined time delay “At” 
after tmin (i.e. at a time delay At after the minimum re?ectance 
M2 is measured). For example, the difference betWeen the 
?nal re?ectance value F2 and the average ?nal re?ectance 
value F3 is directly proportional to the difference betWeen the 
re?ectance values I2 and I3 measured at time tl-mm-m betWeen 
F2 and P3. In certain exemplary cases, this relationship may be 
linear, but the present invention is not so limited. As above, a 
calibration equation With associated parameter values may 
thus be de?ned for the manufacturing lot illustrated in FIG. 2. 

Therefore, variability in additional (i.e.: neWly selected) 
test strips made from the same manufacturing lot shoWn in 
FIG. 2, may be mitigated by adjustment using the calibration 
information established as above for this exemplary manu 
facturing lot of test strips, as folloWs. The re?ectance pro?le 
of an additional (i.e.: neWly selected) test strip #4 is illus 
trated. Variation in the ?nal re?ectance value of test strip #4 
can be mitigated by simply measuring its interim re?ectance 
value I4, and adjusting its ?nal re?ectance value F4 doWn 
Wardly (from F4 to F3) by an amount proportional to the 
difference betWeen I 4 and I3 according to the calibration equa 
tion established for this exemplary manufacturing lot of test 
strips. 

FIG. 3 illustrates re?ectance kinetic pro?les for a plurality 
of test strips from a third manufacturing lot. In accordance 
With the present invention, re?ectance pro?les are measured 
for a representative sample of test strips (illustrated as #1 and 
#2). From these tWo re?ectance pro?les (#1 and #2), a mean, 
median, expected or “ideal” exemplary test strip re?ectance 
pro?le (#3) is generated for the third lot of material. It is to be 
understood that re?ectance pro?les from more than tWo rep 
resentative test strips are preferably used to generate a mean 
test strip re?ectance pro?le #3. Most typically, readings from 
tWenty ?ve or more individual test strips (each falling 
betWeen the illustrated extreme pro?les of #1 and #2) are used 
to generate mean test strip re?ectance pro?le #3. Thus, it is 
only for clarity of illustration that only tWo test strip re?ec 
tance pro?les (#1 and #2), are shoWn. 
As can be seen, the measured re?ectance pro?les of each of 

the test strips from this third lot of material tend to vary Within 
a characteristic pattern, thereby producing a “family” of 
curves. More speci?cally, in this particular example, the ?nal 
re?ectance values F Will tend to vary in relation to the time at 
Which the minimum re?ectance value tml-n is measured. 

For example, the re?ectance of test strip #1 reaches a 
minimum level M1 at time t and then reaches its ?nal mil/11s 
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6 
value Fl at time Similarly, the re?ectance of test strip #2 
reaches its minimum level M2 at its oWn particular time tminz. 
As can be seen, the re?ectance of average test strip #3 Will 
therefore also reach its minimum level M3 at its oWn time 
tml-n3. As can be seen, the difference betWeen the ?nal re?ec 
tance value F 1 or F2 and the average ?nal re?ectance value F3 
is a function of the time at Which tminl or tmin2 is reached. 

Thus, in the case of test strips from the third lot (i.e.: the lot 
measured in FIG. 3) the ?nal re?ectance values can accu 
rately be adjusted by simply determining When the minimum 
re?ectance values are measured and applying the appropriate 
lot-speci?c calibration equation and associated parameter 
values. 

Therefore, variability in additional (i.e.: neWly selected) 
test strips from the same manufacturing lot shoWn in FIG. 3, 
may be mitigated by adjustment using the calibration infor 
mation established as above for this exemplary manufactur 
ing lot of test strips, as folloWs. The re?ectance pro?le of an 
additional (i.e.: neWly selected) test strip #4 is illustrated. 
Variation in the ?nal re?ectance value of test strip #4 can be 
mitigated by simply measuring the time tmin4 at Which it 
reaches its minimum re?ectance value M4. As such, the ?nal 
re?ectance value F4 Will be adjusted doWnWardly (from F4 to 
F3) by an amount proportional to the time difference betWeen 
tmm4 and tml-n3 according to the calibration equation estab 
lished for this exemplary manufacturing lot of test strips. 

FIG. 4 illustrates re?ectance kinetic pro?les for a plurality 
of test strips from a fourth manufacturing lot. In accordance 
With the present invention, re?ectance pro?les are measured 
for a representative sample of test strips (illustrated as #1 and 
#2). From these tWo re?ectance pro?les (#1 and #2), a mean 
test strip re?ectance pro?le (#3) is generated. It is to be 
understood that re?ectance pro?les from more than tWo rep 
resentative test strips are preferably used to generate an aver 
age test strip re?ectance pro?le #3. Thus, it is only for clarity 
of illustration that only tWo test strip re?ectance pro?les (#1 
and #2), are shoWn. Moreover, for clarity of illustration, illus 
trated re?ectance pro?les #1 and #2 are the extreme pro?les 
(With each of the other re?ectance pro?les for the tWenty ?ve 
or more test samples falling therebetWeen). 
As can be seen, the measured results of each of the test 

strips from this fourth lot of material tend to vary Within a 
characteristic pattern, thereby producing a “family” of 
curves. More speci?cally, in this particular example, the ?nal 
re?ectance values F Will tend to vary in relation to both the 
minimum re?ectance values and the time at Which these 
minimum re?ectance values are measured. 

For example, the re?ectance of test strip #1 reaches a 
minimum level M1 at time tminl, and then reaches its ?nal 
value Fl at time Similarly, the re?ectance of test strip #2 
reaches its oWn minimum level M2 at its oWn time tml-nz. 
Therefore, the re?ectance of average test strip #3 Will reach its 
minimum level M3 at its oWn time tml-n3. 
As can also be seen, the measured re?ectances of test strips 

#1 and #2 Will tend to vary most from one another When 
measured at an interim time period timerim. Further, timen-m 
occurs at various time delays At” after tml-n. 

For example, I 1 occurs at tl-mm-m (Where tl-mm-m is measured 
at time delay Atl after minimum value Ml has been mea 
sured). Similarly, I2 occurs at tl-mn-m (Where tl-mm-m is mea 
sured at time delay At2 after minimum value M2 has been 
measured). Therefore, I3 Will occur at tl-mw-m (Where tl-mm-m is 
measured at time delay At3 after minimum value M3 has been 
measured). 

Therefore, variability in additional (i.e.: neWly selected) 
test strips from the same manufacturing lot shoWn in FIG. 4, 
may be mitigated by adjustment using the calibration infor 
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mation established as above for this exemplary manufactur 
ing lot of test strips, as follows. The re?ectance pro?le of an 
additional (i.e.: neWly added) test strip #4 is illustrated. Varia 
tion in ?nal re?ectance value in test strip #4 can be mitigated 
by adjusting the ?nal re?ectance value F4 by simply deter 
mining both the minimum re?ectance values, and the time at 
Which the minimum re?ectance values are measured, as fol 
loWs. 

For example, test strip #4 Will be calibrated by ?rst mea 
suring the interim value I4 at time tl-mm-m (measured at delay 
At4 after it reaches its minimum re?ectance value M4). The 
length of delay At4 is determined by the time tmm4 at Which M4 
is measured. As such, the ?nal re?ectance value F4 Will be 
adjusted upWardly (from F4 to F3) by an amount proportional 
to the difference betWeen interim re?ectance values I4 and I3 
according to the calibration equation established for this 
exemplary manufacturing lot of test strips. 

In summary, each of FIGS. 1 to 4 illustrate different pat 
terns of re?ectance kinetics, each being characteristic of a 
particular manufacturing lot of test strips. In the case of the lot 
shoWn in FIG. 1, adjustment of the ?nal re?ectance value F is 
made solely by comparing minimum test values M. In the 
case of the lot shoWn in FIG. 2, adjustment of the ?nal re?ec 
tance value F is made solely by comparing interim re?ectance 
values I (Wherein the interim value I is measured a pre 
determined time period At after the minimum value M is 
detected). In the case of the lot shoWn in FIG. 3, adjustment of 
the ?nal re?ectance value F is made solely by comparing the 
time tml-n at Which the minimum test value M is detected. 
Lastly, in the case of the lot shoWn in FIG. 4, adjustment of the 
?nal re?ectance value F is made by comparing both the mini 
mum test values M and the times tmin at Which these minimum 
test values M are detected. 

It s to be understood that the exemplary aspects of the 
preferred calibration illustrated in FIGS. 1 to 4 are exemplary, 
and are not limiting. For example, other suitable techniques 
may be used to generate or determine the exemplary mean 
re?ectance pro?le (e.g.: re?ectance pro?le #3) of an exem 
plary or nominal test strip from a particular manufacturing 
lot. 

Therefore, any suitable technique for determining an 
exemplary re?ectance pro?le (e. g.: re?ectance pro?le #3) of 
a mean test strip made from a particular manufacturing lot of 
material is encompassed Within the scope of the present 
invention. Thus, calibration systems including curve-?tting 
techniques, and techniques Where measurements are made at 
a number of different interim test points for each test strip, are 
all encompassed Within the scope of the present invention. 
The values taken at each of these different interim test points 
may be Weighted equally, or they may be Weighted differently 
from one another in computing the “ideal” or exemplary 
typical test strip re?ectance pro?le #3 that is best representa 
tive for the particular manufacturing lot of test strips. In 
addition, systems that exhibit re?ectance pro?le #3 and use 
medians instead of means are also encompassed Within the 
scope of the present invention. Such an approach may be 
advantageous in that calculating medians tends to be more 
effective in reducing the effects of outliers. Optionally, meth 
ods that take into account rates of re?ectance changes over 
time may also be used in calculating “ideal” or representative 
exemplary test strip re?ectance pro?les #3. 

FIG. 5 illustrates re?ectance kinetic pro?les for a plurality 
of test strips from a ?fth manufacturing lot. In accordance 
With the present invention, re?ectance pro?les are measured 
for a representative sample of test strips (illustrated as #1 and 
#2). The ?nal re?ectance value F 1 at time tffor test strip #1 is 
determined. Then, the area (i.e.: the “total signal”) beloW a 
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8 
given re?ectance value R and above line #1 is determined. 
(See shaded area labeled INTEG 1.) Similarly, the ?nal 
re?ectance value F2 at time tf for test strip #2 is determined. 
Then, the area (i.e.: the “total signal”) beloW ?nal re?ectance 
value R and above line #2 is determined. (See shaded area 
labeled INTEG 2.) 
From these tWo re?ectance total signals (INTEGl and 

INTEG 2), an average test strip re?ectance total signal (IN 
TEG3) is generated for the lot of test strips illustrated in FIG. 
5. It is to be understood that re?ectance pro?les from more 
than tWo representative test strips are preferably used to gen 
erate an average test strip re?ectance pro?le #3. Thus, it is 
only for clarity of illustration that only tWo test strip re?ec 
tance pro?les (#1 and #2), are shoWn. Note: in the example 
shoWn in FIG. 5, the re?ectance value R is the same as the 
?nal re?ectance value F3. This need not be true in all cases. 
Instead, other threshold re?ectance values R may be used in 
accordance With the calibration method illustrated in FIG. 5. 
Similar to the above described Figs, re?ectance pro?les #1 
and #2 are illustrated as extreme values. 

In accordance With one aspect of the invention, the ?nal 
re?ectance value F3 at time tffor an average or ideal test strip 
#3 is determined. In addition, the area (i.e.: “total signal”) 
beloW ?nal re?ectance value F3 and above line #3 is also 
determined. (See shaded area labeled INTEG 3.) 

Therefore, in the case of neWly selected test strips from the 
?fth lot (i.e.: the lot measured in FIG. 5) the ?nal re?ectance 
values can accurately be adjusted by simply determining the 
total signal under re?ectance value R for the particular neWly 
selected test strip and applying the appropriate lot-speci?c 
calibration equation and associated parameter values. 

For example, in the case of a neW test strip #4 made from 
the manufacturing lot shoWn in FIG. 5, test strip #4 can be 
adjusted by simply measuring the area INTEG 4 and compar 
ing the area of INTEG 4 to the area of average test strip 
INTEG 3. As such, the ?nal re?ectance value F4 Will be 
adjusted doWnWardly (from F4 to F3) by an amount propor 
tional to the difference in siZe betWeen INTEG 4 and INTEG 
3 according to the calibration equation established for this 
exemplary manufacturing lot of test strips. 
As understood herein, a lateral ?oW assay test strip encom 

passes any quantitative lateral ?oW assay system that is based 
on the capture of a signal generating species as it ?oWs 
through a detection Zone. In preferred embodiments, the 
re?ectance values may be measured at a location on the test 
strip as a sample With a concentrated front of dyed micropar 
ticles passes thereover, and Wherein the ?nal re?ectance value 
is measured at the location on the test strip after microparticle 
capture and clearing of non-bound microparticles has 
occurred. Preferably, the signal values are all measured at the 
same location on the test strip. 
Any of the above ?nal signal values P may be measured a 

pre-determined period of time after the commencement of the 
lateral ?oW assay reaction. 

In accordance With the present invention, minimum signal 
values may be used When analyZing re?ectance kinetic pro 
?les. In contrast, maximum signal values may be used When 
examining ?uorescence kinetic pro?les. Therefore, in the 
present speci?cation and claims, the term “maximum” may 
be substituted for the term “minimum”. Moreover in the 
present speci?cation and claims, the term “extreme” may be 
used to include either a “maximum” or a “minimum”. As also 

understood herein, an “exemplary” test strip (i.e.: #3 as illus 
trated herein) may include a calculated mean, median or 
average test strip that is representative of test strips from a 
particular manufacturing lot. 
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Also in accordance With the present invention is identify 
ing the pre-determined calibration method used for the manu 
facturing lot, to Which a particular neWly selected test strip 
belongs, by reading an identi?er that indicates Which pre 
determined adjustment method is to be used. For example, a 
test strip made from the manufacturing lot of test strips shoWn 
in FIG. 1 may carry an identi?cation tag stating that the 
calibration method to be used is that Which is illustrated in 
FIG. 1, along With the parameter Values uniquely character 
istic of that test strip’s manufacturing lot, Wherein such an 
identi?cation tag may be mounted on the test strip itself or on 
an assembly connected to the test strip. 

What is claimed is: 
1. A method of adjusting a ?nal re?ectance signal Value 

measured on a lateral ?oW assay test strip, comprising: 
measuring a series of re?ectance signal Values at a test site 

While performing a lateral ?oW assay reaction on a test 
strip; 

determining an extreme re?ectance signal Value represent 
ing the minimum re?ectance signal Value at the test site; 

determining an interim re?ectance signal Value, Wherein 
the interim re?ectance signal Value is measured at the 
test site a pre-determined time period after the extreme 
re?ectance signal Value is measured; 

determining a ?nal re?ectance signal Value at the test site 
after the interim re?ectance signal Value is determined; 

pre-determining a relationship betWeen the interim re?ec 
tance signal Value and the ?nal re?ectance signal Value 
for the manufacturing lot from Which the test strip has 
been made; 

adjusting the ?nal re?ectance signal Value based upon the 
interim re?ectance signal Value and the pre-determined 
relationship betWeen the interim re?ectance signal Value 
and the ?nal re?ectance signal Value for the manufac 
turing lot from Which the test strip has been made; 

Wherein the step of adjusting the ?nal re?ectance signal 
Value is conducted after the step of determining a ?nal 
re?ectance signal Value. 

2. The method of claim 1, Wherein the pre-determined time 
period is pre-determined for the manufacturing lot from 
Which the test strip has been made. 

3. The method of claim 1, Wherein pre-determining the 
relationship betWeen the interim re?ectance signal Value and 
the ?nal re?ectance signal Value for a plurality of test strips 
from the manufacturing lot from Which the test strip has been 
made comprises: 

determining the relationship betWeen the interim signal 
Value and the ?nal signal Value for an exemplary test 
strip from the manufacturing lot from Which the test strip 
has been made. 

4. The method of claim 1, further comprising: 
determining the time at Which the extreme re?ectance sig 

nal Value is measured, Wherein the pre-determined time 
period after the extreme re?ectance signal Value has 
been measured is a function of the time at Which the 
extreme re?ectance signal Value is measured for the 
manufacturing lot from Which the test strip has been 
made. 

5. The method of claim 4, Wherein adjusting the ?nal 
re?ectance signal Value based upon the interim re?ectance 
signal Value comprises: 

pre-determining a relationship betWeen the time at Which 
the extreme re?ectance signal Value is measured and the 
time at Which the interim re?ectance signal Value is 
measured for the plurality of test strips from the same 
manufacturing lot; 
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10 
pre-determining a relationship betWeen the interim re?ec 

tance signal Value and the ?nal re?ectance signal Value 
for the plurality of test strips from the same manufactur 
ing lot; and 

adjusting the ?nal re?ectance signal Value based upon the 
pre-determined relationship betWeen the interim re?ec 
tance signal Value and the ?nal re?ectance signal Value 
for the manufacturing lot from Which the test strip has 
been made. 

6. The method of claim 5, Wherein pre-determining a rela 
tionship betWeen the time at Which the extreme re?ectance 
signal Value is measured and the time at Which the interim 
re?ectance signal Value is measured for the plurality of test 
strips from the same manufacturing lot comprises: 

determining a relationship betWeen the time at Which the 
extreme re?ectance signal Value is measured and the 
time at Which the interim re?ectance signal Value is 
measured for an exemplary test strip from the manufac 
turing lot from Which the test strip has been made. 

7. The method of claim 5, Wherein pre-determining a rela 
tionship betWeen the interim re?ectance signal Value and the 
?nal re?ectance signal Value for the plurality of test strips 
from the same manufacturing lot comprises: 

determining a relationship betWeen the interim re?ectance 
signal Value and the ?nal re?ectance signal Value for an 
exemplary test strip from the manufacturing lot from 
Which the test strip has been made. 

8. The method of claim 1, further comprising: 
determining a second interim re?ectance signal Value, 

Wherein the second interim re?ectance signal Value is 
measured a second pre-determined time period after the 
extreme re?ectance signal Value is measured; and 

adjusting the ?nal re?ectance signal Value based upon both 
the interim signal Value and the second interim re?ec 
tance signal Value. 

9. The method of claim 8, Wherein adjusting the ?nal 
re?ectance signal Value based upon both the interim re?ec 
tance signal Value and the second interim re?ectance signal 
Value comprises: 

pre-determining a relationship betWeen the interim re?ec 
tance signal Value and the ?nal re?ectance signal Value 
for the manufacturing lot from Which the test strip has 
been made; 

pre-determining a relationship betWeen the second interim 
re?ectance signal Value and the ?nal re?ectance signal 
Value for the manufacturing lot from Which the test strip 
has been made; and adjusting the ?nal re?ectance signal 
Value based upon the pre-determined relationships 
betWeen the interim re?ectance signal Value and the ?nal 
re?ectance signal Value and the second interim re?ec 
tance signal Value and the ?nal re?ectance signal Value 
for the manufacturing lot from Which the test strip has 
been made. 

10. The method of claim 9, Wherein pre-determining the 
relationships betWeen the interim re?ectance signal Value and 
the ?nal re?ectance signal Value and the second interim 
re?ectance signal Value and the ?nal re?ectance signal Value 
for the manufacturing lot from Which the test strip has been 
made comprises: 

determining the relationships betWeen the interim re?ec 
tance signal Value and the ?nal re?ectance signal Value 
and the second interim re?ectance signal Value and the 
?nal re?ectance signal Value for an exemplary test strip 
from the manufacturing lot from Which the test strip has 
been made. 
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11. The method of claim 1, wherein the steps of determin 
ing an extreme re?ectance signal Value and determining a 
?nal re?ectance signal Value are by measuring. 

12. The method of claim 1, Wherein the ?nal re?ectance 
signal Value is obtained at a second predetermined time. 

13. A method of adjusting a ?nal re?ectance signal Value 
measured on a lateral ?oW assay test strip, comprising: 

measuring a series of re?ectance signal Values at a test site 
While performing a lateral ?oW assay reaction on a ?rst 
test strip; 

determining an extreme re?ectance signal Value represent 
ing the minimum re?ectance signal Value at the test site; 

determining an interim re?ectance signal Value, Wherein 
the interim re?ectance signal Value is measured at the 
test site a pre-determined time period after the extreme 
re?ectance signal Value is measured; 

determining a ?nal re?ectance signal Value at the test site 
after the interim re?ectance signal Value is determined; 

utiliZing a knoWn relationship betWeen the interim re?ec 
tance signal Value and the ?nal re?ectance signal Value 
for the manufacturing lot from Which the ?rst test strip 
has been made, exclusive of the ?rst test strip; 

adjusting the ?nal re?ectance signal Value based upon the 
interim re?ectance signal Value and the pre-determined 
relationship betWeen the interim re?ectance signal Value 
and the ?nal re?ectance signal Value for the manufac 
turing lot from Which the ?rst test strip has been made. 

14. The method of claim 13, Wherein the steps of determin 
ing an extreme re?ectance signal Value and determining a 
?nal re?ectance signal Value are by measuring. 

15. The method of claim 13, Wherein the time period is 
pre-determined for the manufacturing lot from Which the test 
strip has been made. 

16. The method of claim 13, Wherein utiliZing a knoWn 
relationship betWeen the interim re?ectance signal Value and 
the ?nal re?ectance signal Value for a plurality of test strips 
from the manufacturing lot from Which the ?rst test strip has 
been made comprises: 

determining the relationship betWeen the interim signal 
Value and the ?nal signal Value for an exemplary test 
strip from the manufacturing lot from Which the ?rst test 
strip has been made. 

17. The method of claim 13, further comprising: 
determining the time at Which the extreme re?ectance sig 

nal Value is measured, Wherein the pre-determined time 
period after the extreme re?ectance signal Value has 
been measured is a function of the time at Which the 
extreme re?ectance signal Value is measured for the 
manufacturing lot from Which the ?rst test strip has been 
made. 

18. The method of claim 17, Wherein adjusting the ?nal 
re?ectance signal Value based upon the interim re?ectance 
signal Value comprises: 

pre-determining a relationship betWeen the time at Which 
the extreme re?ectance signal Value is measured and the 
time at Which the interim re?ectance signal Value is 
measured for the plurality of test strips from the same 
manufacturing lot; 

pre-determining a relationship betWeen the interim re?ec 
tance signal Value and the ?nal re?ectance signal Value 
for the plurality of test strips from the same manufactur 
ing lot; and 

adjusting the ?nal re?ectance signal Value based upon the 
pre-determined relationship betWeen the interim re?ec 
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12 
tance signal Value and the ?nal re?ectance signal Value 
for the manufacturing lot from Which the ?rst test strip 
has been made. 

19. The method of claim 18, Wherein pre-determining a 
relationship betWeen the time at Which the extreme re?ec 
tance signal Value is measured and the time at Which the 
interim re?ectance signal Value is measured for the plurality 
of test strips from the same manufacturing lot comprises: 

determining a relationship betWeen the time at Which the 
extreme re?ectance signal Value is measured and the 
time at Which the interim re?ectance signal Value is 
measured for an exemplary test strip from the manufac 
turing lot from Which the ?rst test strip has been made. 

20. The method of claim 18, Wherein pre-determining a 
relationship betWeen the interim re?ectance signal Value and 
the ?nal re?ectance signal Value for the plurality of test strips 
from the same manufacturing lot comprises: 

determining a relationship betWeen the interim re?ectance 
signal Value and the ?nal re?ectance signal Value for an 
exemplary test strip from the manufacturing lot from 
Which the ?rst test strip has been made. 

21. The method of claim 13, further comprising: 
determining a second interim re?ectance signal Value, 

Wherein the second interim re?ectance signal Value is 
measured a second pre-determined time period after the 
extreme re?ectance signal Value is measured; and 

adjusting the ?nal re?ectance signal Value based upon both 
the interim signal Value and the second interim re?ec 
tance signal Value. 

22. The method of claim 21, Wherein adjusting the ?nal 
re?ectance signal Value based upon both the interim re?ec 
tance signal Value and the second interim re?ectance signal 
Value comprises: 

pre-determining a relationship betWeen the interim re?ec 
tance signal Value and the ?nal re?ectance signal Value 
for the manufacturing lot from Which the ?rst test strip 
has been made; 

pre-determining a relationship betWeen the second interim 
re?ectance signal Value and the ?nal re?ectance signal 
Value for the manufacturing lot from Which the ?rst test 
strip has been made; and 

adjusting the ?nal re?ectance signal Value based upon the 
pre-determined relationships betWeen the interim 
re?ectance signal Value and the ?nal re?ectance signal 
Value and the second interim re?ectance signal Value and 
the ?nal re?ectance signal Value for the manufacturing 
lot from Which the ?rst test strip has been made. 

23. The method of claim 22, Wherein pre-determining the 
relationships betWeen the interim re?ectance signal Value and 
the ?nal re?ectance signal Value and the second interim 
re?ectance signal Value and the ?nal re?ectance signal Value 
for the manufacturing lot from Which the ?rst test strip has 
been made comprises: 

determining the relationships betWeen the interim re?ec 
tance signal Value and the ?nal re?ectance signal Value 
and the second interim re?ectance signal Value and the 
?nal re?ectance signal Value for an exemplary test strip 
from the manufacturing lot from Which the ?rst test strip 
has been made. 

24. The method of claim 13, Wherein the step of adjusting 
the ?nal re?ectance signal Valve is conducted after the step of 
determining a ?nal re?ectance signal Value. 

* * * * * 


